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Abstract : 

Object: To provide a crystalline silicon film having 
15 superior characteristics. 

Constitution: A silicon film having a low crystallinity 
of 0.1-99.9%, preferably 1-99%, which silicon film is 
obtained by performing thermal annealing at 400-620 "C, 
preferably 520-620*C, and more preferably 550-600''C for 1- 
20 12 hours, is irradiated with ultraviolet laser beams, 
whereby the crystallinity of the silicon film is improved 
for a short period of time and a uniform crystalline 
silicon film is obtained. 

25 [0015] Next, thermal annealing was performed at 600 'C 



for 4 hours under nitrogen atmosphere (atmospheric 
pressure) . By this thermal annealing, excess hydrogen in 
the silicon film was released and the film had a low degree 
of crystallinity . However, even by analysis of the silicon 
film with Raman scattering spectroscopy, no peak definitely 
belonging to crystalline silicon was observed unlike a 
polycrystalline silicon film, 90% or more of which is 
crystallized. Crystallinity of the film at this time is in 
a state in which at least nucleation for crystal growth 
occurs and a crystallized area is not more than 50%, 
typically, only 1-10% of the area of the film has been 
crystallized. Fine crystals having a size of not more than 
lOOOA, typically 20-lOOA were observed by a transmission 
electron microscope (TEM) • Although the size of crystals 
was small in this process, it was effective to inject 
silicon ions in advance at a dose of 1X10^^-1X10^^ cm"^ by 
ion implantation in obtaining bigger crystals (about 3-30 
times in size) (Fig. 1(A)). 
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